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1. 

RESONANCE DEVICE AND FILTER 
INCLUDING THE SAME 

BACKGROUND 

1. Technical Field 
Exemplary embodiments of the present invention relate to 

a resonance device, and more particularly, to a resonance 
device including a conductive layer configured as a main 
part and a protruding part having a width different from that 
of the main part, and a filter including the same. 

2. Description of the Related Art 
Various types of filters are used in a communication 

system. Filters are devices for performing a function of 
passing only a signal of a specific frequency band, and are 
classified as a low pass filter (LPF), a band pass filter (BPF), 
a high pass filter (HPF), and a band stop filter (BSF), etc. 
according to a frequency band which is filtered. 

Further, the filters may be classified as an LC filter, a 
transmission line filter, a cavity filter, a dielectric resonator 
(DR) filter, a ceramic filter, a coaxial filter, a waveguide 
filter, a surface acoustic wave (SAW) filter, etc. according to 
a manufacturing method and an element used in the filter. 
A resonator having a high Q-factor is required in order to 

simultaneously implement narrowband characteristics and 
excellent blocking characteristics in the filter. In this case, 
the resonator is largely implemented in the form of a printed 
circuit board (PCB), a dielectric resonator, or a monoblock. 

Conventional Art 

Patent 

Korean Patent Publication No. 10-2010-0048862 (Publica 
tion date: May 11, 2010) 

SUMMARY 

The present invention is directed to a resonance device 
including a conductive layer configured as a main part and 
a protruding part having a width different from that of the 
main part, and a filter including the same. 

According to one aspect of the present invention, there is 
provided a resonance device, including: a case having a first 
ground Surface and a second ground Surface which are 
facing each other; and a first conductive layer located in the 
case, wherein the first conductive layer includes a main part 
grounded via the first ground Surface, and a protruding part 
which has a width different from that of the main part and 
is located to be spaced apart from the second ground Surface. 

According to an embodiment, characteristics of the reso 
nance device may be determined according to a width and a 
protruding length of the protruding part, and a distance 
between the protruding part and the second ground Surface. 

According to an embodiment, the resonance device may 
further include a first stacked layer which is grounded via the 
second ground Surface, is spaced apart from the first con 
ductive layer, and is disposed above the first conductive 
layer. 

According to an embodiment, the first stacked layer may 
have an overlapping area which is overlapped in a direction 
spaced apart from each of the main part and the protruding 
part. 

According to an embodiment, the resonance device may 
further include a second stacked layer which is grounded via 
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2 
the second ground Surface, is spaced apart from the first 
conductive layer, and is disposed below the first conductive 
layer. 

According to an embodiment, the second stacked layer 
may have an overlapping area which is overlapped in a 
direction spaced apart from each of the main part and the 
protruding part. 

According to an embodiment, the resonance device may 
further include a second conductive layer which is grounded 
via the first ground Surface, has the same structure as the first 
conductive layer, and is disposed between the first conduc 
tive layer and the second stacked layer, wherein the pro 
truding part of the first conductive layer and the protruding 
part of the second conductive layer are connected by a via. 

According to an embodiment, the resonance device may 
further include: a third stacked layer which is not grounded 
via the second ground Surface, is disposed above the first 
stacked layer, and is connected to the protruding part of the 
first conductive layer by a first via; and a fourth stacked layer 
which is not grounded via the second ground Surface, is 
disposed below the second stacked layer, and is connected to 
the protruding part of the first conductive layer by a second 
via. 

According to another aspect of the present invention, 
there is provided a band pass filter including the resonance 
device. 

According to still another aspect of the present invention, 
there is provided a resonance device, including: a case 
having a first ground Surface and a second ground Surface 
which are facing each other; and a plurality of conductive 
layers located in the case, and spaced apart from each other, 
wherein the first conductive layer includes a main part 
grounded via the first ground Surface, and a protruding part 
which has a width different from that of the main part and 
is located to be spaced apart from the second ground Surface. 

BRIEF DESCRIPTION OF DRAWINGS 

In order to understand the drawings cited in the detailed 
description of the present invention more fully, a detailed 
description of each drawing is provided, in which: 

FIG. 1 is a perspective view of a resonance device 
according to one embodiment of the present invention; 

FIG. 2 is a cross-sectional view of a resonance device 
shown in FIG. 1; 

FIG. 3 is a perspective view of a resonance device 
according to another embodiment of the present invention; 

FIG. 4 is a cross-sectional view of a resonance device 
shown in FIG. 3; 

FIG. 5 is a perspective view of a resonance device 
according to still another embodiment of the present inven 
tion; 

FIG. 6 is a cross-sectional view of a resonance device 
shown in FIG. 5: 

FIG. 7 is a perspective view of a resonance device 
according to yet another embodiment of the present inven 
tion; 

FIG. 8 is a cross-sectional view of a resonance device 
shown in FIG. 7: 

FIG. 9 is a perspective view of a resonance device 
according to yet another embodiment of the present inven 
tion; 

FIG. 10 is a cross-sectional view of a resonance device 
shown in FIG. 9; 

FIG. 11 is a perspective view of a resonance device 
according to yet another embodiment of the present inven 
tion; 



US 9,627,731 B2 
3 

FIG. 12 is a cross-sectional view of a resonance device 
shown in FIG. 11; 

FIG. 13 is a perspective view of a resonance device 
according to yet another embodiment of the present inven 
tion; 

FIG. 14 is a cross-sectional view of a resonance device 
shown in FIG. 13: 

FIG. 15 is a perspective view of a resonance device 
according to yet another embodiment of the present inven 
tion; 

FIG. 16 is a cross-sectional view of a resonance device 
shown in FIG. 15: 

FIG. 17 is a perspective view of a resonance device 
according to yet another embodiment of the present inven 
tion; 

FIG. 18 is a cross-sectional view of a resonance device 
shown in FIG. 17: 

FIG. 19 is a perspective view of a resonance device 
according to yet another embodiment of the present inven 
tion; 

FIG. 20 is a cross-sectional view of a resonance device 
shown in FIG. 19: 

FIG. 21 is a perspective view of a resonance device 
according to yet another embodiment of the present inven 
tion; 

FIG. 22 is a cross-sectional view of a resonance device 
shown in FIG. 21; 

FIG. 23 is a perspective view of a resonance device 
according to yet another embodiment of the present inven 
tion; and 

FIG. 24 is a cross-sectional view of a resonance device 
shown in FIG. 23. 

DETAILED DESCRIPTION OF EMBODIMENTS 

While a specific structural or functional description with 
respect to embodiments according to the present invention 
disclosed in this specification is merely provided for the 
purpose of describing the embodiments of the present inven 
tion, there are various modifications capable of replacing the 
embodiments, and the present invention is not limited to the 
embodiments described in this specification. 

While the embodiments according to the present inven 
tion is susceptible to various modifications and alternative 
forms, specific embodiments thereof are shown by way of 
examples in the drawings and will herein be described in 
detail. It should be understood, however, that there is no 
intent to limit the present invention to the particular forms 
disclosed, but on the contrary, the present invention is to 
cover all modifications, equivalents, and alternatives falling 
within the spirit and scope of the invention. 

It will be understood that, although the terms “first.” 
“second,' etc. may be used herein to describe various 
elements, these elements should not be limited by these 
terms. These terms are only used to distinguish one element 
from another. For example, a first element could be termed 
a second element, and, similarly, a second element could be 
termed a first element, without departing from the scope of 
the inventive concept. 

It will be understood that when an element is referred to 
as being “connected' or “coupled to another element, it can 
be directly connected or coupled to the other element or 
intervening elements may be present. In contrast, it will be 
understood that when an element is referred to as being 
“directly connected' or “directly coupled to another ele 
ment, there are no intervening elements present. Other 
expressions describing a relation between elements, that is, 
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4 
“-between and “directly-between', or “adjacent to-' and 
“directly adjacent to-, etc. should be similarly understood. 
The terminology used herein is for the purpose of describ 

ing particular embodiments only and is not intended to be 
limiting of the invention. As used herein, the singular forms 
“a”, “an,” and “the are intended to include the plural forms 
as well, unless the context clearly indicates otherwise. It will 
be further understood that the terms “comprises,” “compris 
ing,” “includes, and/or “including, when used herein, 
specify the presence of stated features, integers, steps, 
operations, elements, and/or components, but do not pre 
clude the presence or addition of one or more other features, 
integers, steps, operations, elements, components, and/or 
groups thereof. 

Unless otherwise defined, all terms used herein have the 
same meaning as commonly understood by one of ordinary 
skill in the art to which this invention belongs. It will be 
further understood that terms, such as those defined in 
commonly used dictionaries, should be interpreted as having 
a meaning that is consistent with their meaning in the 
context of the relevant art and will not be interpreted in an 
idealized or overly formal sense unless expressly so defined 
herein. 

FIG. 1 is a perspective view of a resonance device 
according to one embodiment of the present invention. FIG. 
2 is a cross-sectional view of a resonance device shown in 
FIG 1. 

Referring to FIGS. 1 and 2, a resonance device 100 may 
include a case 110, and a first conductive layer 115 located 
in the case. 

For convenience of explanation, the case 110 is illustrated 
in a rectangular shape in FIG. 1, but is not limited thereto. 
The case 110 may include a first ground surface 112 and 

a second ground Surface 114 which are facing each other. 
According to one embodiment, every surface including the 
first ground Surface 112 and the second ground Surface 114 
of the case 110 may be conductive. According to another 
embodiment, Some of the remaining Surfaces excluding the 
first ground Surface 112 and the second ground Surface 114 
of the case 110 may be conductive. 
The case 110 which is conductive may be configured so 

that the first conductive layer 115 formed in the case 110 is 
not influenced by an outside environment. That is, a problem 
in which the outside environment has an influence on 
operational characteristics of the first conductive layer 115 
of the case 110 may be prevented by shielding an electro 
magnetic wave capable of being generated due to a current 
flow of another peripheral element or circuit. 

According to an embodiment, the inside of the resonance 
device 100, that is, an empty space in the case 110, may be 
filled with a dielectric, for example, a ceramic. 
The first conductive layer 115 may include a main part 

120 and a protruding part 130. 
One side of the main part 120 may be grounded via the 

first ground surface 112, and the other side of the main part 
120 may be connected to the protruding part 130. 

For convenience of explanation, an example in which the 
main part 120 and the protruding part 130 are distinguish 
able is illustrated in FIG. 1, however, the main part 120 and 
the protruding part 130 may be implemented by the same 
material in a form in which they are not distinguishable. 
The protruding part 130 may have a width 12 different 

from a width 11 of the main part 120, and may be located to 
be spaced apart from the second ground Surface 114. 

Since the width 12 of the protruding part 130 is imple 
mented to be narrower than the width 11 of the main part 
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120, a portion facing between the second ground surface 114 
and the first conductive layer 115 may be also narrow. 

Accordingly, when changing a shape of the protruding 
part 130 facing the second ground surface, sensitivity of the 
change in characteristics of the resonance device 100 may be 
decreased compared with when changing a shape of the 
main part 120 without the protruding part 130. 

That is, the resonance device 100 according to one 
embodiment of the present invention can more precisely 
adjust and design characteristics of the resonance device 100 
by adjusting the width 12 and a protruding length d1 of the 
protruding part 130 and a distance d2 between the protrud 
ing part 130 and the second ground Surface. 

According to an embodiment, the characteristics of the 
resonance device 100 may include a center frequency, a 
bandwidth, a quality factor (Q), etc. of the resonance device 
1OO. 

FIG. 3 is a perspective view of a resonance device 
according to another embodiment of the present invention. 
FIG. 4 is a cross-sectional view of a resonance device shown 
in FIG. 3. 

Referring to FIGS. 3 and 4, a resonance device 200 
according to another embodiment of the present invention 
may include a first conductive layer 215 and a first stacked 
layer 240 in a case 210. 
The first conductive layer 215 of FIG.3 may substantially 

have the same structure as the first conductive layer 115 of 
FIG 1. 
The first stacked layer 240 may be spaced apart from the 

first conductive layer 215, disposed above the first conduc 
tive layer 215, and grounded via a second ground Surface. 

The first stacked layer 240 may have an overlapping area 
which is overlapped in a direction spaced apart from each of 
a protruding part 230 and a main part 220 of the first 
conductive layer 215, for example, in a vertical direction. 

FIG. 5 is a perspective view of a resonance device 
according to still another embodiment of the present inven 
tion. FIG. 6 is a cross-sectional view of a resonance device 
shown in FIG. 5. 

Referring to FIGS. 5 and 6, a resonance device 300 
according to still another embodiment of the present inven 
tion may include a first conductive layer 315, a first stacked 
layer 340, and a second stacked layer 350 in a case 310. 

Each of the first conductive layer 315 and the first stacked 
layer 340 of FIG. 5 may substantially have the same 
structure as each of the first conductive layer 215 and the 
first stacked layer 240 of FIG. 3. 
The second stacked layer 350 may be spaced apart from 

the first conductive layer 315, disposed below than the first 
conductive layer 315, and grounded via the second ground 
Surface 350. 
The second stacked layer 350 may have an overlapping 

area which is overlapped in a direction spaced apart from 
each of the protruding part 330 and the main part 320 of the 
first conductive layer 315, for example, in a vertical direc 
tion. 

FIG. 7 is a perspective view of a resonance device 
according to yet another embodiment of the present inven 
tion. FIG. 8 is a cross-sectional view of a resonance device 
shown in FIG. 7. 

Referring to FIGS. 7 and 8, a resonance device 400 
according to yet another embodiment of the present inven 
tion may include a first conductive layer 415-1, a second 
conductive layer 415-2, a first stacked layer 440, and a 
second stacked layer 450 in a case 410. 

Each of the first conductive layer 415-1 and the second 
conductive layer 415-2 of FIG.7 may substantially have the 
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6 
same structure as the first conductive layer 115 of FIG. 1, 
and each of the first conductive layer 415-1 and the second 
conductive layer 415-2 may be grounded via a first ground 
surface 412. 

Further, a protruding part 430-1 of the first conductive 
layer 415-1 and a protruding part 430-2 of the second 
conductive layer 415-2 may be connected through a via 425. 
The first stacked layer 440 may be spaced apart from the 

first conductive layer 415-1, disposed above the first con 
ductive layer 415-1, and grounded via a second ground 
surface 414. 
The second stacked layer 450 may be spaced apart from 

the second conductive layer 415-2, disposed below than the 
second conductive layer 415-2, and grounded via the second 
ground Surface 414. 

FIG. 9 is a perspective view of a resonance device 
according to yet another embodiment of the present inven 
tion. FIG. 10 is a cross-sectional view of a resonance device 
shown in FIG. 9. 

Referring to FIGS. 9 and 10, a resonance device 500 
according to yet another embodiment of the present inven 
tion may include a first conductive layer 515, a first stacked 
layer 540, a second stacked layer 550, a third stacked layer 
560, and a fourth stacked layer 570 in a case 510. 
The first conductive layer 515 of FIG.9 may substantially 

have the same structure as the first conductive layer 115 of 
FIG 1. 
The first stacked layer 540 may be spaced apart from the 

first conductive layer 515, disposed above the first conduc 
tive layer 515, and grounded via a second ground surface 
S4O. 
The first stacked layer 540 may have an overlapping area 

which is overlapped in a direction spaced apart from a 
protruding part 530 of the first conductive layer 515, for 
example, in a vertical direction. 
The second stacked layer 550 may be spaced apart from 

the first conductive layer 515, disposed below than the first 
conductive layer 515, and grounded via the second ground 
Surface 540. 
The second stacked layer 550 may have an overlapping 

area which is overlapped in a direction spaced apart from the 
protruding part 530 of the first conductive layer 515, for 
example, in a vertical direction. 
The third stacked layer 560 may not be grounded via the 

second ground Surface 514, may be spaced apart from the 
first stacked layer 540, and may be disposed above the first 
stacked layer 540. 
The third stacked layer 560 may be connected to the 

protruding part 530 of the first conducive layer 515 through 
a first via 525-1. 
The fourth stacked layer 570 may not be grounded in the 

second ground Surface 514, may be spaced apart from the 
second stacked layer 550, and may be disposed below the 
second stacked layer 550. 
The fourth stacked layer 570 may be connected to the 

protruding part 530 of the first conductive layer 515 through 
a second via 525-2. 

FIG. 11 is a perspective view of a resonance device 
according to yet another embodiment of the present inven 
tion. FIG. 12 is a cross-sectional view of a resonance device 
shown in FIG. 11. 

Referring to FIGS. 11 and 12, each of a plurality of layers 
615-1 to 615-4 included in a case 610 of a resonance device 
600 may substantially have the same structure as the con 
ductive layer 115 of FIG. 1. 
The plurality of conductive layers 615-1 to 615-4 may be 

spaced apart from each other, the conductive layer (for 
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example, 615-1) of one end may be connected to a first port 
PORT1 through an input layer 617, and the conductive layer 
(for example, 615-4) of the other end may be connected to 
a second port PORT2 of an output layer 619. 

The first port PORT1 and the second port PORT2 may 
refer to an input port and an output port, respectively. 

Characteristics of the resonance device 600 may be addi 
tionally adjusted by distances d3, d4, and d5 in which the 
plurality of conductive layers 615-1 to 615-4 are spaced 
apart from each other in addition to a shape of the protruding 
part of each of the plurality of conductive layers 615-1 to 
615-4. 

Accordingly, since the resonance device 600 includes the 
plurality of conductive layers 615-1 to 615-4, it may be easy 
to design a wideband filter. 

FIG. 13 is a perspective view of a resonance device 
according to yet another embodiment of the present inven 
tion. FIG. 14 is a cross-sectional view of a resonance device 
shown in FIG. 13. 

Referring to FIGS. 13 and 14, each of a plurality of 
conductive layers 715-1 to 715-4 included in a case 710 of 
a resonance device 700 may substantially have the same 
structure as the conductive layer 115 of FIG. 1. 
The plurality of conductive layers 715-1 to 715-4 may be 

spaced apart from each other, the conductive layer (for 
example, 715-1) of one end may be disposed to be spaced 
apart from an input layer 717 connected to a first port 
PORT1, and the conductive layer (for example, 715-4) of the 
other end may be disposed to be spaced apart from an output 
layer 719 connected to a second port PORT2. 

FIG. 15 is a perspective view of a resonance device 
according to yet another embodiment of the present inven 
tion. FIG. 16 is a cross-sectional view of a resonance device 
shown in FIG. 15. 

Referring to FIGS. 15 and 16, each of a plurality of 
conductive layers 815-1 to 815-4 included in a case 810 of 
a resonance device 800 may substantially have the same 
structure as the conductive layer 115 of FIG. 1. 
The conductive layer 815-3 and the conductive layer 

815-4 may be connected by a bridge 819-1. The bridge 
819-1 may be connected to the main part of the conductive 
layer 815-3 and the main part of the conductive layer 815-4. 
The bridge 819-1 may be connected to a second port 

PORT2 through an output layer 819-2. 
In this case, the conductive layer 815-4 may operate as a 

notch resonator, and frequency selectivity of one end of a 
pass band of the resonance device 800 may be increased. 

FIG. 17 is a perspective view of a resonance device 
according to yet another embodiment of the present inven 
tion. FIG. 18 is a cross-sectional view of a resonance device 
shown in FIG. 17. 

Referring to FIGS. 17 and 18, each of a plurality of 
conductive layers 915-1 to 915-4 included in a case 910 of 
a resonance device 900 may substantially have the same 
structure as the conductive layer 115 of FIG. 1. 

Each of the conductive layer 915-3 and the conductive 
layer 915-4 may be disposed to be spaced apart from an 
output layer 919 connected to a second port PORT2. 

FIG. 19 is a perspective view of a resonance device 
according to yet another embodiment of the present inven 
tion. FIG. 20 is a cross-sectional view of a resonance device 
shown in FIG. 19. 

Referring to FIGS. 19 and 20, each of a plurality of 
conductive layers 1015-1 to 1015-4 included in a case 1010 
of a resonance device 1000 may substantially have the same 
structure as the conductive layer 115 of FIG. 1. 
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8 
Bridge layers 1021-1 to 1021-3 may be connected 

between the plurality of conductive layers 1015-1 to 1015-4. 
Accordingly, inductance values between the plurality of 

conductive layers 1015-1 to 1015-4 may be increased, and 
there may be an advantage of being able to design a 
bandwidth of the resonance device 100 more widely. 

FIG. 21 is a perspective view of a resonance device 
according to yet another embodiment of the present inven 
tion. FIG. 22 is a cross-sectional view of a resonance device 
shown in FIG. 21. 

Referring to FIGS. 21 and 22, each of a plurality of 
conductive layers 1115-1 to 1115-4 included in a case 1110 
of a resonance device 1100 may substantially have the same 
structure as the conductive layer 115 of FIG. 1. 
The resonance device 1100 may include a crossing layer 

1121 having an overlapping area which overlaps at least 
three conductive layers (for example, 1115-1 to 1115-3), and 
a plurality of short-ended layers 1123-1 and 1123-2 con 
necting the crossing layer 1121 and a first ground Surface 
1112. 
The crossing layer 1121 and the plurality of short-ended 

layers 1123-1 and 1123-2 may be spaced apart from the 
conductive layers (for example, 1115-1 to 1115-3) in a 
vertical direction. 
The resonance device 1100 may increase frequency selec 

tivity of a high frequency side among the pass band by 
adding a parallel inductance component through the crossing 
layer 1121 and the plurality of short-ended layers 1123-1 and 
1123-2. 

FIG. 23 is a perspective view of a resonance device 
according to yet another embodiment of the present inven 
tion. FIG. 24 is a cross-sectional view of a resonance device 
shown in FIG. 23. 

Referring to FIGS. 23 and 24, each of a plurality of 
conductive layers 1215-1 to 1215-4 included in a case 1210 
of a resonance device 1200 may substantially have the same 
structure as the conductive layer 115 of FIG. 1. 
The resonance device 1200 may include a crossing layer 

1221 having an overlapping area which overlaps at least 
three conductive layers (for example, 1215-1 to 1215-3), and 
a plurality of open-ended layers 1223-1 and 1223-2 con 
nected to the crossing layer 1221. 
The crossing layer 1221 and the plurality of open-ended 

layers 1223-1 and 1223-2 may be spaced apart from the 
conductive layers (for example, 1215-1 to 1215-3) in a 
vertical direction. 
The resonance device 1200 may increase frequency selec 

tivity of a low frequency side among the pass band by 
adding a parallel capacitance component through the cross 
ing layer 1221 and the plurality of open-ended layers 1223-1 
and 1223-2. 

According to an embodiment, the resonance devices 100 
to 1200 of FIGS. 1 to 24 may be implemented as a band pass 
filter. 
The device according to embodiments of the present 

invention can decrease sensitivity when designing the char 
acteristics of the resonance device by including the conduc 
tive layer configured as the main part and the protruding part 
having a width different from that of the main part. 

That is, the characteristics of the resonance device can be 
easily designed by adjusting the width and the protruding 
length of the protruding part and the distance between the 
protruding part and the second ground Surface. 
The present invention was described with reference to 

embodiments shown in the accompanying drawings, but, 
they are merely exemplary embodiments. It will be apparent 
to those skilled in the art that various modifications can be 
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made to the above-described exemplary embodiments of the 
present invention without departing from the spirit or scope 
of the invention. Thus, it is intended that the present inven 
tion covers all such modifications provided they come 
within the Scope of the appended claims and their equiva 
lents. 
The invention claimed is: 
1. A resonance device, comprising: 
a case having a first ground Surface and a second ground 

Surface which are facing each other, and 
a first conductive layer located in the case; 
a first stacked layer which is grounded via the second 

ground Surface, is spaced apart from the first conduc 
tive layer, and is disposed above the first conductive 
layer; 

a second Stacked layer which is grounded via the second 
ground Surface, is spaced apart from the first conduc 
tive layer, and is disposed below the first conductive 
layer; and 

a second conductive layer which is grounded via the first 
ground Surface, has the same structure as the first 
conductive layer, and is disposed between the first 
conductive layer and the second stacked layer, 

wherein the first conductive layer includes: 
a main part grounded via the first ground Surface, 
a protruding part which has a width different from that of 

the main part and is located to be spaced apart from the 
second ground Surface; and 

wherein the protruding part of the first conductive layer 
and a protruding part of the second conductive layer are 
connected by a via. 
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2. The resonance device of claim 1, wherein characteris 

tics of the resonance device are determined according to the 
width and a protruding length of the protruding part of the 
first conductive layer, and a distance between the protruding 
part and the second ground Surface. 

3. A band pass filter including the resonance device of 
claim 1. 

4. The resonance device of claim 1, wherein the first 
stacked layer is spaced apart from each of the main part and 
the protruding part of the first conductive layer in a first 
direction, and the first stacked layer has an overlapping area 
with the main part and the protruding part of the first 
conductive layer in the first direction. 

5. The resonance device of claim 1, further comprising: 
a third stacked layer which is not grounded via the second 

ground Surface, is disposed above the first stacked 
layer, and is connected to the protruding part of the first 
conductive layer by a first via; and 

a fourth stacked layer which is not grounded via the 
second ground Surface, is disposed below the second 
stacked layer, and is connected to the protruding part of 
the first conductive layer by a second via. 

6. The resonance device of claim 1, wherein the second 
stacked layer is spaced apart from each of the main part and 
the protruding part of the first conductive layer in a second 
direction, and the second stacked layer has an overlapping 
area with the main part and the protruding part of the first 
conductive layer in the second direction. 
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